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DETAILED ACTION 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

2. Claims 1-4 rejected under 35 U.S.C. 102(e) as being anticipated by Salamon et 
al. 

Salamon et al. teach a distillation system with individual fractionators try 
temperature control which includes one distillation column having a plurality of 
fractionation trays having feed input means, liquid removal means, and vapor removal 
manes wherein the plurality of trays include at least one heating element and a cooling 
element and control means for separate control of the heating elements for the trays. 
Specifically Salamon et al. teach in Figure 1 teaches the controlled flow of heat at each 
tray, the controls employed serve to thermostat each tray to a specific 
temperature.[Note Column 7, lines 25-32]. Salamon et al. teach that the distillation 
column (10) has a multiplicity of trays (1 1), a distillation bottom (28) and a distillation top 
(29). Each of the trays (1 1 ) includes a cylindrical vessel (1 2) wrapped with heat 
exchange coils (13), which is controlled to maintain each tray at specific controlled 
temperatures. A tandem heat pump system is utilized to control the temperature and 
heat flow in the distillation column between the trays. The heat pump will heat as well 
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as use refrigerant to cool and control the tray temperatures during distillation.[Note 
Column 9, lines 5-63]. 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1 966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 5-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Salamon et al. 

Salamon et al. teach the invention substantially as claimed. Salamon et al. teach 
a staged optimal externally controlled system for controlling the temperature and heat 
flow on each tray in a distillation column. From Figure 1 , it can be seen that each tray 
has control means, which controls the temperature and heat flow of each individual tray 
within the distillation column. The distillation system employs a plurality of thermostatted 
trays, which are maintained at a sequence of temperatures specified by maintaining 
equal thermodynamic distance between the trays. The system includes unique 
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employment of heat pumps. [Note Column 2, lines 58-62, Column 3, lines 19-25 and 
Column 7, lines 25-30] 

However, Salamon does not teach that the cooling element is at least one open 
area within the tray which introduced coolant into the tray and one open area having a 
heat absorbent area and the cooling element having an outlet port for removal of the 
coolant the specific heat control and specific controllers for controlling the temperature 
of each tray. 

Salamon teaches using a control system, which controls the temperature and 
heat flow of each tray and control of each tray in a fractionating distillation column. 
Using tandem heat pump system, which controls the heat flow in the distillation system, 
controls the heat flow and tray temperature. Salamon et al. teach that the use of 
additional heat sources or heat sinks improve the efficiency of distillation systems and 
the system provides a method and control system which minimizes energy consumption 
in a staged thermodynamic process by maintaining equal thermodynamic distances 
between each stage in the process. The method can include controlling the amount of 
heat transferred to or extracted from each stage, controlling the pressure of each stage 
or controlling the concentration of the reactant in each stage. Although, Salamon et al. 
does not teach applicant's specific tray construction and heat input and withdrawal 
structure, the concept of controlling the temperature and heat flow on each trays within 
the distillation column has been taught. Further with respect to applicant claims which 
include limitations regarding a programmable microprocessor, and specific temperature 
sensors etc., to select a controller program which will control the temperatures and 
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sense temperatures of each of the trays would have been obvious in view of the 
teachings of Salamon et al. who teaches a controlling heat pump can include an 
evaporator, a condenser, a compressor, and a throttling valve connected in series 
through a conduit. The throttling valve is adapted to circulate a refrigerant to perform a 
heat exchange cycle. The throttling valve is thermally connected to each of the trays 
and effective to control the amount of heat transferred to or extracted from the trays. 
Although, the controlling of the tray is not exactly the same, Salamon does teach the 
concept of providing a heating element or cooling element (heat pump). Controls are 
included for controlling each tray of the fractionation column, thus rendering applicant's 
invention as a whole obvious to one having ordinary skill in the art at the time the 
invention was made. 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Halliday et al. teach control of a fractional distillation process, 
which controls the heat flow to the fractional distillation column to maintain a desired 
temperature at a selected tray. The flow and temperature controllers may utilize the 
various modes of control such as proportional, proportional-integral, proportional- 
derivate or proportional-integral-derivative controllers. Hobbs et al. teach a control of a 
fractional distillation column. Rhodes et al. teach automatic control of analytical 
distillation apparatus. Plaster et al. teach a factional distillation apparatus. Ryan et al. 
teach an energy saving distillation column. Smith teaches a method for measuring 
reflux flow in a distillation process. WO 98/35737 teach a staged optimal externally 
controlled system. 
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7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to N. Bhat whose telephone number is 571-272-1397. The 
examiner can normally be reached on Monday-Friday, 9:30AM-6:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on 571-272-1444. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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